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Abstract: 

PURPOSE: To provide a low-cost 
semiconductor device which is 
operated at a low voltage with 
low power consumption. 
CONSTITUTION: A 
semiconductor device comprises 
a plurality of circuit blocks having 
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a first circuit block (DRAM core) and a second circuit block (DRAM 
peripheral circuit) having different block parameters such as design rules, 
wherein the first circuit block is formed on a first semiconductor chip 
(DRAM core chip)101, the second circuit block is formed on a second 
semiconductor chip 102, and electrically connected to the first circuit 
block. As a result, the semiconductor chips can be manufactured at low 
cost. 
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o¥«tt?y:/8 o oii:M$n, fro, B2CD«|g 

&^T§fc«)COa«C(D[HlK^P * ^DStfElWI 2 © 

07 (b) \Z7K-TJ:3\z7Uy>?K7*--j?tm<D®to 
?U y ZARZfB t&UZ>®ft?U y?C 
U i^^f7^8 3 01llMntV^t)OT 
aD©HIK^ny^A»VBtt, *m#7v7S 
40 2 0±.\ZMtfrtr*. 2^*»#fy^8 2 0Rtf8 3 0 

[0 0 5 2] KTfc, ■8£MLA#&, 

[0 0 5 3] B8IC7KTX8S IT, CAD^ffi 

&mz®to7ny?&tf)i-7wrz> 9 z.(d^ xm 
S3T, *y huxMcy^-^iBaftaio-r*. 

50 KcfcoT, H»^Dy^©a*0*W#^5ry±fctlD 
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[0054] z.<Dm*. §*mfr^v7*w&ttt#) 

Q>'jkto<DlM&ftoZ.t\Zl&*. ft#«tCtt, ISS4 
3. ^n^COVX^^ffl^T, HISS 8RtfS 9T?*¥ 

xm&sthw*&. io 

[0 0 5 5] C 5 LTM$nfc^< 1 1> 2 



• ft*?:/!*, ff*L<»MCMtt*fc*oT«£fc»K 
[0 0 5 6] £<D&*>t&7uy9/U*-9\Z& 

Affile, Sio*»#fyy±l:MSn5 
[0 0 5 7] 



[0 0 5 8] 





LSI 1 


LSI 2 




JB21HB 




2 






3 






4 


CMOS 




5 




MCU3T 


6 


fx hmjft 


htaJIS 


[^2] 

H«(Vt) 




LSI 1 


LSI 2 


1 


»®fft 


MSB 


2 






3 


7* -f V*** 


7tD/ 



[0 0 5 9] 



Ci3] 
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LSI 1 


LSI 2 


1 






2 




MCU37 


3 






4 




MCU37 


* * 1&4) 




LSI 1 


LSI 2 


1 




MCUnT 


2 




MCU37 


3 


mmmm 




4 







[0 0 6 1] 30 [^5] 
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LSI 1 


LSI 2 


1 




MCU37 


2 


ttJHB (FPU) 


MCU37 


3 




MCUP7 


4 




tt** (PPU) 


5 


a— »fta» 




6 






7 


CMOS 




8 







[00623 s i ©a* i sk*. 

lt> mico^^^7 r ±(cfT^ri~^^r]--^ 

<d**v± )i&mm s n& ^ ^ u zi 7 ©ft zmtfc. v r^m 
[0 0 6 3] a i ic^-rwcj:n«, Hjenxh&fi* 

[0 0 6 4] ^if-f>;i/-;v<D^L^[HiK^Dy^cDS 
^d^^ «»»l:Kl^HlB^Dy^tligilo** 

[0 0 6 5] ^2(C^-r«JCJ:n^ fiV>iHK«*TH 



*T»a»ffTs**#8B^jt«»icje«ic»*T# 
[0066] *3©*-rwcj;n«, 

(lsi) ©ftf^iia!««aisjEEicitwrs, *r^t> 
n— 0H«»T»frr*Ls i 3#jh*© 

3#;^T?li5 0MHz©»^ 2#^hT«2 5MH 

5MHz<0»fP&fT^Iii««l3affiMCU&»*l/fc» 
£<DH«ffl£ffiMCUWU *4>lbfMttft0>MtCiK 

©«»*«<. ucv<DW)mz\t, 2^)vh<Dmmmm 
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[0067] m4\z7R-rm\z^n\t, 
ns„ 

[0 0 6 8] ^5omiff^^^5fTic^-r^jtCckn 

B?Dy^t«*U «#©¥W*^:/±©ls!»©*l 

tttraxwr 

ens. 

[0069] *5<z)S6frtc^rwc<fcn«, y-rxtc 

[0 0 7 0] QMKWl) aTK* *»WlcJ:**«M(c 

[0 0 7 1] H9«C**««0*W«:^ ; EU©*J*W& ^ 
tkT. 0 9te, DRAM©ffi/&£7*LT:fcD, &®B« 

LTV^o drams o^^^eunr«5 ot^^eu^ 

^tUn7fflf7^5 Oi^^UWH 1 £© 

7Hl/XAM^XAi (2 7:0) 5 5> 37Ar3 
-^2^(D7 r U7 ; r3-H7Fl/XA^M^YA i (2 
3:0) 5 2, a^A-tl/^^3-\<7)x-^AttJ^m^ 
Deo (7:0) 5 1, ifitfiA^VBB5 6, fffi 
ifiA^VPP5 5, t^^Mtt^tftyh* 
^U^t-^*ttA*VBP, VCP 5 4*5«fct«MBA 
}?VCC5 7, VSS 5 8> $ SfcBB^StlTV^^ 

[0072] ^uHaeKa^v^eowu d-th 
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22 

YV7silV>$ \ 1, 3 7A^'J 

7^-y7> f-^AW777l2, 13, 7^fK 
7>7 r 14, U-H7>^1 5, RAS^CAS^D 
y^2££[H!Bl 6, WE^Dy£5££lH]!&l 7, OE 

9, S««fi»*®K2 0, 1/2 1 

j;oi^n, z.ot^mmm&W'Tvfs o^©a 

ai^g^tlTIt DRAM8 OIC^TS^^^U 
T7Kl^XAM^A (10:0) 3 2,x-^AtH^ 
i^DQ (7 : 0) 36, RASA^3 0, CAS 
A^3S^3 1, WEA73m^3 5, OEA^37i5 
WHVCC3 3^t;vSS3 4i:, **:')^TU 
0 £<DM<DmntVX. D-y»Jr3-y80 
^Uf^-H7h>XtU^XAo (2 7 : 0) 6 

3, n^AyUx3-^7©7 r Uxn-H7Hl/XtH^ 
M^YAo (2 3:0) 6 2, v 1 —??^ > / \©f-^ 
AWM^Dpe (7:0) 6 1, ££«tt«±l5lBtfi 
MBB6 6, #JEm&^±Ie]Bai^VPP6 5, \/ 

2 VCC^lElBW^VCP, VBP64, ^^IC^S 

[0073] t^var&^y^s o tt'tvmm®'® 

»?y76 0 £<DmO&9UKn&»»t'Zll£.\Z&*) 
DRAM 8 0\tmi l£^TDRAM9 5 <hf*l-0>®tE£ 

[0 0 7 4] 0 1 0H, m9\Z7*'?£o\Z* : £*)37& 
^7^5 0 tt^vmmmi&tory?* 0\zftW\ZftTz 
DRAM 8 Od&ttS^U 37^77^5 0©^^^* 

«U37«f7^5 OJiDRAMyo-feX^ffiV^TS 
iaStrCfcD, /t«WMK t>A7>^3, 
n^Airl^^^4, D-f3-y6> ^l/7-HH7 

-rn5^seg$nTv^ 0 ^witm i&4#m 

H 7^n 5 Ii0 2 t^-H 7^ hT&5^ 
3-^2 U MC**l/T#5IK 1 1082 

[0 0 7 5] ^^EU«3aiHia«5 t y^6 0ttH9T©^ 

5 o^isfi8 ltngsn, 7 

M8 0$Ml/TV^. ^«b?>h©»«^^ 
tzoltitotorty H 8 3tt**U»5aiHl»S^:/6 OiC 
mm^tlX^D. Z<omi 0K^TDRAM*8/&£ft& 
©DRAMt^^77--yl:^U ^fJJijaisI 
Mf7^6 OlCfiBSnfc/V;/ FJB*«8 3^©/Vy 
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[0 0 7 6] Z. uT» «'J«5ZI@lS»fy^6 0t^ 
^Un7SS^y^5 0 t<DW<D»lRm^*»C^ 09K 
^-r«j*T<Dl 6Mtfy hDRAMJd^V>Ttt»6 0* 

<bfcD> 01 ofc»-r*5ft^ir*>HB»8 2£ffl 

[0 0 7 7] ^<0J:5^ : EU«|*t-r<bC:t*C«fct)> JO 

[0 0 7 8] £fc, DRAM<D&mft±»<Dtz£>*mfcg 
ilLS I ±nm\Z»1»Mtt£-r*Z.tifiT!**t*: i b 

\z, rty*-i/oK»v>\zmm&iett<nz>®&m=?\t 
ttvmmm'&^y^s o 20 

&-e%Z££b\Z, WBIfls^D-feX^fflV^DRAMtC 

tftmtt^ v 7m<D&m*&%fiz&&r%ib<D-x!$) 30 

[0 0 7 9] ^n*TOR^I:*5^Tlt 
H3a®B»^^^6 Ot^U 37883^:75 OfcSft 

$i^D R AM^If t » DRA 
M^tfVOSRAM, E E P ROM, 77y>a«'J« 

[0 0 8 0] 0 9*5£tf01 OKfcV^T 

S^tcft*. mi IK, SRo^^Jny^Wf 
-£T<7X **U37»£;**yWffi@K»*»fr*^* 
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24 

7 r ^2<0fflV^^-&CD^$:^L-tV^o 12 1-1, 1 

2i-2i^n j en> H9iw^-r^ : eU3 7«9 : y^t 

CD** U 37665^71 2 1 - 1, 12l-24>&Am 

1x^7 hm-^CS 5 9 - 1, 5 9 -2lC«fcD8ttfls3*l* 
£5fW«>2tt£<> 1 2 2ttH2l®»^y^*0, 2* 
CD^y^-trl^ (CSl, CS 2) 3 8, 39# 

:/&*«o tv>*ewm*h 9 tc^-r mmi&T y 
tm--e$>z>. «U37«^^i2i-i» 121 

-2^«fct/^?aieIB^^7 r l 2 2<&a«ic^gb> 
^^W&»«bfcW«rg|l 2lC^To ^*»J37»f7 
712 1-1* 1 2 1 -2*«fctfHaiIlfc^;/l 2 2 

ttsci 2 ot-n&sn, *nfn©B^yHtt7>f 

-V#>H8 2lcJ:0StRl 2 0lc«3R$tlT^*. 

U3765^^^i 2 1 - i43£tf 1 2 1 - 2<nmnmt 

gfc±TOffi8ll 3 1 K.fcD^^-fel'* hfr$fCS£ 

®v>T#ii&^sn, mmmtiLry?! 2 2 t»«sn 

*. 37*^*71 2 1-lfc.fctfl 2 1-20 

71 2 2 0f>y^U^ hft^ (CS 1, CS 2) 3 
8, 3 9«K^ 

[0 0 8 1] mD^ ; tU37^y^l 2 1- lie 
7#*feXT£«'8rlC^ RAS (3 0) , CAS (3 
1) , WE (3 5) *5<£tfOE (3 7) 

W^tt>i:csi (3 8) 

\)^7^y7\ 2 1 -l©*W/^7r 6 7 — 6 9 
«SttfcU iMto«^fc**U37fc**7*-feXfc 
*JIfc3. u(Dt^, CS2 (3 9) 

x.6trri>fc(r>fcto. «y37«f^i2i-2© 

^cD7#iiXte:fc£tefc>ttfr^o l»oT, p^Ulc 
^t*^7Hl^X(0 1 tTy Mc^D^S^-feUf 
(CS1> CS2) £?S£U a0«>7Hl/X«r7FU 
X«^3 2fc^**c£l::J:D, ^'Jn7»f*^l 
2 l-lfc*tf 1 2 l^Tffi/^n^^U^IC 

^-r^>7^-fex^^^^;it^T#^. 

[0 0 8 2] 011 *5£tf01 2{-&^Tte, ^^Ua 
7^^^ : &2<@fflV^c^'&lC^^T^bT€fc^, 

t>, *^)mmm&\z5>z.z> : ?~v7 J t\'9 ura*** 

[0 0 8 3] ^(Ocfc^lC, 01 lfccfctfHl 2^f** 
£T£ 9 > «R<D**y:37«^y7&fflV>* 

[0 0 8 4] SH.m^X&tc^K. ¥«{M*U£;* 

^ u n 7^ v * * y waisiK*^ y Jc»a b 

Till, ^g^Stc^DP^y y^t^^^lU 
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[0 0 8 5] mmm) *«uimm«h-s i«© 
©.tsfc^y tm^saaLS i s-gti^x-T-AW^w 

[0 0 8 6] ®^j&3a->X7 L AS^'f5«'&fc:tt» * 

H»©S*f ffiil^ -y 7* J:tf«»© * * 'J 3 1 y 
[0 0 8 7] t»#ms§^©->xxA©*SHfc©fc i0 

t>T#T^5. MCMIt LS Ifjr^Tff^* 
[0 0 8 8] BlSCWW^'JfcWJW^^* 

fflV»fc«tl/TV»*. H13K*V>T. 20 0«lsl?SS 
*T»D. DRAM37if V72 0 lWtfBWl 

2 o lttHs-ro^tunTWB ofc«-riaisii*tft 
o-c*5 0» ^y^D-txTKBsn*. «^aa?y 
72 o 2»iia«JHf**^*5«*jaaHB2 oet 

£&3&»©/^F^cS&2 0 4&«A.T:feD. 

If 0 2ft<£>{Ht5aS|iHK2 0 6tt»a«»** 

;ift3t>©Ti&0. DRAM«a@B«2 0 3ttH9"C 

®>ctyHiaii»«6 oic*-riHiis«iJ«t^Tv»a© 
■e, d©m#Jaa^f 7"2 o 2tt»HLS i ^"D-fex-r 

«3fi?f*ft?5»^?*«. r©DRAM^aislK»2 0 a 

3 tDRAM37gS?-y7 r 2 0 1 ©ffl©^SftSS«tt , 7 

A^st-rs^^y^fi^zM/t-f h©»-&»c». d 

«-e*«. flMM&sa*2 o ewtu tromj-e©^- 
*Ct»0t;? MB* 8 hT?*j:fc3»&lcttH 1 o 

T?©SiW©<fc5t'. DRAM^)3lHl?SeB2 0 3 tDRA 
M37»f?72 0 1 t©B©«^IMS«*»«tt7 0 

0r*TJ:5fe?^-V5H>l<T?©iaHrc^Si 4 

[0 0 8 91 mnxmry 

72 0 2 |*I©<t#J&aiHnS& 2 0 6«SDRAMK7m 
RAM«iaia»*2 0 3IC»UT7HWX. *J:tW!fP 

[0 0 9 0] ^C^eaSltiEt-r^CtlCfct), 
^n-tX*fflV^T^anSDRAM376S5 L -y72 0 

7&©*i:&t). DRAM^aisI?SSR2 0 3 SM^ffiS 
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26 

2 0 2 -C©m-^ffiSI3!S 2 0 6 t>©T?»** 
■&tB. ff^Saa^y7'2 0 2«DRAM^S2EI?Se62 

DRAMJ352Ih]8I2 0 3£ 

©±#tt^««c«»T/ha < . 5fcffifc->x-rZ»** 3 R'* 

[0 0 9 1] ffl&©«fc9ICMCM8tffi«:fflV>*£i:fc.fc 
0. fi^tta^y^fc^U?? 7ft 
-rsct**-C**«]:5{ca:5©1?. COMCMgiSffl 

[0 0 9 2] (^JSW4) 01 4tt*»*^ : E , J 

**IxTV»*. LTD R 

AMtflV>4->XfA«>f!S*l"CWS. 

73 0 2BSf£*^CPU373 0 3 ft«X.T* 

o. jttu t©7^-fex©iiS^krofc«)icx-^* i vy 

^ a /tiJ 3 04*,ttH>Xh7J'i'3>^ ; E , J 30 
5ftS*.T^3. CPU373 0 3*^Of-?*tf 

^*y 3 0 5fc**fS72-fcX*«3XfcV h©«-&l* 
^©x— nty^t'J 3 0 4*5.fctf-f >Xh 
9^5'a>jl ! 6 , J 3 0 5 (*9©"7o y*?*? 9 ftD R AM 
?y:?3 0 1 ©5 s -* *S©X-? 
*DRAM^73 0 1 tT-nt'r>a^U3 0 
I 445<kt;'f>Xh5^v'3>^ ; ey 3 0 5i:©ra-eSu2£ 

-r-s&gat**. c©i&ai«fW*^>^^A©jasntffit 
[0093] vx^AA^nt-r^^^y^a 

«»2MmH)Wt:B. DRAMfv73 0 1O« 
•5. «*©1 6MtTy hDRAMTtt x-^AJU^bf 
0 &oTV>5. ■SC»f^y*— ' ^nfcDRA 

M ©^_^ tr>ja^fi»fi5fi©j:5«c 5 p Fegtft 

ifc.&©T. ■ 3 Cac-fflHHML S I tDRAMfflT" 

y > mmmi«^©3W8-c«. mm&mh si^dra 
MaMMisftST-^Mt^ *n*n©« 

?*ft£J:lf/U > bE«8^S©^tl-t LT 1 5 p Fl 

». MCMic«fc*&issiim£UT*n*n©^7£ 

Kjfi-T4Ct««T#5©T. i^ffllLS I tDRAM 

50 05^_^t>tt. rta^MWiBuesnsfc**** 
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t: >£§K»©;fc©©ifi9**te0 3 T©3lg©« 

[0 0 9 4] 01 4tc^-rfli^ti-*ci: JO 

fc*0, «^«a^y^3 0 2 tDRAM^-y^S 0 1 

fc»irrtM«>5 s -* r «8** !lft9fc * K * 
KKMg*©-? 1 --*^*^ HWfcWtT*-*©^ 
£*^^tMliao. a»a«>.i:5KCPU37 
3 0 3*&©5 s -***5' s <'** JEy 3 0 4SJ:lM > 
Xh7?-> 3 3 0 5C«tS7ftX*«aXk 

y hett&K. DRAMf 'y^3 0 1 fcOlBTT 4 -*© 

[0 0 9 5] £©<fc5IC, 01 4tt*-r*^^MCMS 3? 
[0 0 9 6] <^JSW5) d©J:5tt. MCMSWSffl 

[0 0 9 7] h 1 5 rt, *&mz*sttz*mwmm<»ft 

L S I i©m©«*7 ! -*<B8i:. flMMBSL S I T?© 
IS. JMMM^U t LTD R AMSffll»3->Xf A©« 

*Sri,t*»*. mmmf-yf* 0 2HawwM**c 

fc?fcaiC2<B©CPU374 0 3i5.fctf4 0 4<£tl*. 
T^SttfctC, DRAMf7^4 0 1tOP8Tfi»T 

o i fcitffiMtffia^-y 74 o 2 «*n*n«Wko5* « 

-^jg^SJe&^TfeO. <g^ffia9 1 S'74 0 2<hDR 
AM:f ">74 0 1 t©ra&*»©'7'f-V*>» s 5 J * 4 0 
6-Cttftl/TV>S. 

[0 0 9 8] :ci5ftllWo«Wi5'^'" AI: * l ' > 

0. CPU374 0 3Mt;4 04^nfn8k , 'H 
©kafcfcCft?*^* 1 '^ DRAMf'^4 0 1 
tOMrOT-f&m* 1 BK? hT*!lft5!ltKJ: 
0, CPU37 4 0 3*3J:^4 0 4ICj;0 20©7 f -3' 



j&atwsuT 2 te©Biat&rt tf* £ 

[0 0 9 9] Sfc, HlSCit^TAiftC*"' 1 

01 6 (a) *5,fctf (b) \ztimmm?v 74 0 
2 -cm* en^nay- b-croy- hss©«iK«Efe 

%mffi«^ay-b (a) ^dram (b> acm. 

9VCfc5. b&fl^T. DRAMf774 0 1tOf 
-^(Eii«r2'7-FTfeC:^V^ 2(@©CPU374 0 

3*j:ac4 0 4ic±*at?ii«<Mttaft*-ft5«^»a 

^•;/74 0 2<fc-501 5IC^bfc->XxAW^»-**l 
tf. 1. 9V©«WtI£ftJBVvT3. 3VftW3 

[0100] 01 7»c«0i 5-c^-r*?6^©*^<*s 

■j^r/m^aLS 1 *7U > hmuc*iw** 
©, i,xT^m^2<onm^y7ucu\r^<o^) 

v 7 te^a^ v y"*ft ^ M c Mttusicj; 0 

UfcyXfATS!). ->xy/»«l*3©*56WiHl 5 
lc*-r*^W©***S@l-*3Vt 3 ©->7.x 

a^ ? 7t * u t ©m©^-*^^*^ - ^ ^ 

1 6itf^fiJ* 2 -Ctt 2 0 MH z -C»fPUTV»6 
©CWU-C. J/XfA**3TBl OMHz^SWUT 
V»*. ->XfAi^3TB»MS* 

.rare**, cnicio. iSM*ii->xfAisti* 

£t/->*:rivBlfifc2tt. »lWT*«®l:*t^->^ 
A*iJ&3tt:#}2 5 OmW-CiMTT* ft 1 / 

[0 10 1] Z.(D£5\Z. *38WOMCMS«61V* 
1g g c ^_ ; S,<O^2|i:M^JJaa2:ffl^ ; 5-ttzJ;0. i£m 

[0102] (HJ8W6) 01 8tt> MCMfttBSfflV* 
^DRAMt75*;->a^=E'J^i^l^^ 
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* S&K, <g^J!il!^-y^l0 2tDRAM37»g 1 

DRAM37»f^l0 1. ^^I^TI 
* 7 ^10 SttDlW ^ 0 2WDRAM 

m^y^l 0 2tDRAM37»f^l 0 1**1*7 
5r >a^'ja7»f^l0 3tom**«®^ 

[0 10 3] ;:«>J:5ftll*tf*- fcKJ:D * 015 

HI STWKWtWiC' ***H«»(M«^-tX* 
|8t>TjBl4WDRAM37»f^l 0 145*^7 

■C*. DRAM«aiHS«l 0 4«tf7?? J /a« 
UMaBlMil 0 5*«WBBII1 0 6KPU37 
1 0 7^1 0 8 fc|Hf»W* , ^ BWK 

[0 10 4] 01 lfc-fctfHl 2 TRW Lfc«fc5 C B 

37«^7&«*«« v> **^** 

DRAM37f'^l 0 1 t7?r^^^7«f 

„7i o scy-HHrtfcH-tTftiitit^OHi 9 

(a) t^-r^otc. DRAM37f^t75r>a 

WU.-I19 (a) l=*WC. 5 0 1BDRAM « 
37^-;/7\ 5 0 3tt77yVa^ , J37Sf5'7, 
5 0 2BOT»19 i ^*!). WWf^SO 2 
»flMMiWaK5 0 6. CPU3750 7*^50 
8, ;l*iJJWnB*6 0 4*«*.TV»*. 
[0105] jl*iJIISHa«5 0 4©»IWM«Bl» 
(b) CtkI/TU*. DRAM37?f75 0 1i75 
r >a^t , J37S5f-y7*5 0 3BSft%Wi:aoT 
V>*fc». **UWBBK5 0 4ttDRAM«iWaR5 
2 0fe«fctf755> '✓a^ s 6'JI«B»B2 3tWC* 
0, DRAM««3R5 2 0ttRAS«#*tfCAS* 50 



f,^*-^J«* < CE > ft»ctwanrv>*. 

B9i:^3^7H^,7T9. °7^^ 
77 10. D-7F^7>^1. 3 ^' J-r ;l 

5 2 1 fc. 9-9Kh**?r 1 2. ^J*^ 
7 13 9 -fhT>^14**tfU-F7>^16*b 
2«DRAM37^^5 0 1^ 

1o\0 6]DRAM37^-7-5OK^^ 

50 0ifc*«*n. if»7ltJl<fc«e«««; 

|*"7-f F 5 1 0K*0S*5 0 0 ✓ * 

Sn. «R6 0 0±©B»6 11~5 13fc*D**y 

^<Drt, DRAM37WWRWM** 1 lC *° D * 

«»m^ttH»5 1 2t'*^75-y->^'J37^ 
^5 0 3C»Kan. 7HVX*»tfr-^^ttS 
&5 1 3 tC«k0DRAM37^-y^5 0 X^UVVV 
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